OBJECTIVE: This study investigated the degree to which actual fatness and negative self-esteem might be linked to dietary restraint in childhood. METHOD: Subjects were 426 boys and 319 girls, aged 10.6 y ( AE 1 y). Forty-nine children were overweight ( b 30%) and 149 subjects were in the category`moderately overweight' (10 ± 30% overweight). Measures of self-esteem and dietary restraint were used in the analyses. RESULTS: Dietary restraint was observable in all weight groups and signi®cantly more in girls. Boys and girls with an existing fatness problem showed more dietary restraint. Weight status, not self-esteem, turned out to be the best predictor of dietary restraint. DISCUSSION: Because there were good reasons to expect side-effects of the observed dietary restraint in obese children in the long term, valuable alternatives like changes in the life-style and interventions that enhance body image and self-esteem were recommended.
Introduction
Several studies have shown that weight concerns and dieting awareness are already common during early school ages. Dietary restraint has been identi®ed in children as young as 9 y old. 1, 2 This self-reported dietary restraint is accompanied with actual food restriction, 3 already in childhood. 4 Girls in particular seem to express a great desire to be thinner and show more dieting behaviour. 5 This has caused concern, because food restriction is seen not only as a threat to the nutritional status of children, but also as a risk factor in the development of eating disorders. 6 Patton 7 pointed out that the relative risk of developing eating disorders is eight times higher in dieting as compared to non-dieting 15-y-old girls. In a subsequent study of Patton, 8 female subjects that dieted excessively were 18 times more likely to develop an eating disorder within 3 y than those that did not diet.
Although dietary restraint is recognized as an important risk variable, a clearer understanding of the association between dietary restraint and other subject characteristics is needed before decisions for prevention can be made. Recently 9 it has been demonstrated that a school-based eating-disorder prevention programme, designed to reduce dietary restraint in schoolgirls, did more harm than good. It is now hypothesized that the prevention of eating disorders can only be effective if it focuses on identi®ed groups that take into account the special needs and characteristics of the high-risk group.
What is known about the mechanism underlying the development of dieting? Fairburn et al 10, 11 investigated dieting vulnerability factors in a communitybased study and found that, among other things, childhood obesity and exposures to negative comments about weight, shape or eating were more prevalent in bulimia cases 10 and in binge eaters.
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The question arose whether overweight children could be seen as a`high-risk' group for the development of eating disorders. Garner and Wooley 12 concluded that, in a culture that emphasizes thinness, the psychological risk this imparts has particularly serious implications for those that suffer from moderate to extreme obesity. Losing weight by means of dieting behaviour is one of the most popular ways chosen in the ®ght for weight reduction. The side effects of this treatment approach are, however, numerous.
Studies that focused on dieting behaviour in childhood found indeed higher prevalence rates of dieting and dietary restraint in overweight subjects. Weight status emerged as an important positive predictor of chronic dieting in the National Heart, Lung and Blood Institute Growth and Health Study. 13 Here, about 75% of 9-and 10-y-old girls classi®ed in the fourth quartile of body mass index were trying to lose weight. Hill et al 1 discovered that, even in childhood, the heaviest children were already expressing higher levels of dietary restraint. This was found especially in girls.
Similar results were found in an Australian sample of schoolchildren. 14 Other researchers have shown an association between dieting and a low self-esteem in adults. 10, 15 Although the aetiology of restrained eating remains to be more adequately addressed, body image and selfesteem are seen as important correlates with dieting and disordered eating in adolescents as well. 16 ± 19 Only a few studies, conducted by Hill and colleagues, have explored this issue in childhood. 1, 2, 17, 20 Hill et al 1 noted a clear relationship between body-esteem and dietary restraint on the one hand and between weight status and dietary restraint on the other. The study failed, however, to ®nd out the precise relationship between the different variables.
In particular, to what extent a low self-esteem is associated with dietary restraint and childhood obesity remains to be seen. Although body-esteem is generally poor in overweight children, Kaplan and Wadden 21 only found a small correlation between BMI and a general measure of self-esteem: BMI only accounted for 1% of the variance in the selfesteem score.
A clearer understanding of the development of selfesteem in children is needed. Harter 22 proposed that different self-evaluations of various parts of the self (eg the body) are not totally independent of each other and do in¯uence the global self-worth. Thus, children having a negative body-esteem are more vulnerable to developing a negative global self-esteem in the long run. Harter based her ®ndings on several studies in children and put forward ®ve important domains of self-evaluation in children: academic competence, athletic competence, social competence, physical appearance and behavioural conduct. This resulted in the development of a new measurement of selfevaluation in children: the Perceived Competence Scale for Children (PCSC, Harter 23 ). Evidence for the association between body-esteem and global selfesteem, measured with the PCSC, has already been found in various studies about primary schoolchildren, secondary schoolchildren and students (see Harter 22 ), as well as with obese and non-obese children. 24 Thus, a re®ned measurement that is sensitive to developmental aspects can help us clear up previous ®ndings on the precise relationship between self-esteem, weight status and dietary restraint in children.
To conclude, this study was designed to explore whether dietary concerns are indeed prevalent in 9 ± 11-y-old children. In exploring this issue, we attempted to replicate the ®ndings of Hill et al 1, 17 and Hill and Bhatti, 2 who found an association between dietary restraint and weight status. So far, no studies have compare the differential impact of weight status vs low self-esteem on dietary restraint in schoolchildren. This is the main objective of the present study. In doing so, re®ned measurements, gender-speci®c characterizations and different weight groups will be taken into account.
Methods

Subjects
The subjects were 745 students in Grades 4 ± 6 of primary school. The subjects were recruited from 36 different schools (one class per school) and with respect to varying socio-economic status (SES) of the families (22% low SES, 45.5% middle SES, 30.5% upper SES). After informed consent, only one family refused to participate. More boys than girls participated in this study: 57% boys (n 426) and 43% girls (n 319). The mean age of the children was 126 months (s.d. 12) with a minimum of 106 months and a maximum of 159 months. Thirty-eight percent of the children were 9 y old, 29% were 10 y old and 33% were 11 y old.
Assessments
During a special class period, all subjects completed two questionnaires and left the class for the anthropometric measurements.
Anthropometric measurement
Heights (cm) and weights (kg) were measured and percentage weight was computed, based on the normative data of weight for height of Van Wieringen et al. 25 The formula used was: (actual weightapercentile 50 (weight for height)Â100). Subjects were divided into four weight categories: underweight (`91%); normal weight (91 ± 110%); moderately overweight (111 ± 130%); and overweight ( b 130%).
Psychological measures
Dietary restraint was measured by the Dutch Eating Behaviour Questionnaire (DEBQ, Van Strien et al 26 ). This 33-item instrument assesses restrained eating (10 items), emotional eating (13 items) and external eating (10 items). Items are scored on a ®ve-point Likert-type scale ranging from 1 (never), 2 (seldom), 3 (sometimes), 4 (often) to 5 (very often) and a mean item score is used to represent each subscale. The DEBQ scales prove to have good internal consistency and satisfactory factorial validity. 26 A comprehensive self-perception pro®le was selected with respect to developmental demands. In an interview format with a trained psychologist, all children completed the Perceived Competence Sale for Children (PCSC, Harter) 23 . The PCSC consists of 36 items and assesses the child's self-perceptions in ®ve important domains of self-evaluation in children: academic competence, athletic competence, social competence, physical appearance and behavioural conduct. One subscale consists of six items measuring the construct of global self-worth. The structured alternative answer format of this scale purports to minimize the in¯uence of social desirability on the child's
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Results
Baseline assessment of weight status
The mean height of the subjects was 144.4 cm (s.d. 8.3) and the mean weight was 35.9 kg (s.d. 8.7). Most of the children had normal weight (60%). Fifty-®ve percent of the girls and 64% of the boys fell within the normal range. A hundred and three children were in the`underweight' category (16% of the girls and 12% of the boys). Forty-nine children were overweight (9% of the girls and 5% of the boys) and 149 children were in the`moderately overweight' category (20% of the girls and 20% of the boys).
Dietary restraint in children
The mean score was 2. 
Dietary restraint and weight status
Analyses revealed that the scores for boys in the various weight groups were: mean for group 1 1.86; group 2 2.06; group 3 2.5; group 4 2.7. Analysis of variance (ANOVA) with dietary restraint as the dependent variable and overweight groups as the independent variable was signi®cant for boys (F(3,421) 14.12, P`0.001). For girls, the mean for group 1 1.94; group 2 2.23; group 3 2.70; group 4 3.1. Analysis of variance (ANOVA) with dietary restraint as the dependent variable and overweight groups as the independent variable was signi®cant (F(3,315) 22.12, P`0.001). The different scores for girls and boys are represented in Figure 1 .
Children with a high score on dietary restraint (X b 3.5) (48% boys, 52% girls) were spread over 2% of the underweight children, 3.8% of the normal weight group, 12.2% of the moderately overweight children and 23.4% of the overweight group.
Dietary restraint (DEBQ-R) was signi®cantly associated with scores on the self-esteem subscales (PCSC) (see Table 1 ). The correlation score was highest for the negative association with bodyesteem (PCSC, Physical Appearance subscale), r 7 0.29 (P`0.001), and athletic competence (PCSC), r 7 0.16 (P`0.001). The association between DEBQ-R and global self-worth (PCSC) was weaker (r 7 0.16, P`0.001). PCSC-AcCo academic competence; PCSC-SoCo social competence; PCSC-AthCo athletic competence; PCSC-Phys physical appearance; PCSC-Beh behavioural conduct; PCSC-Gsw global self-worth. *P`0.01; **P`0.001.
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The same tendencies were found for the association between weight status of the child and body-esteem (PCSC, Physical Appearance subscale), r 7 0.32 (P`0.001), athletic competence r 7 0.20 (P`0.001), and global self-worth (PCSC), r 7 0.17 (P`0.001).
Dietary restraint was signi®cantly associated with weight status of the child (r 0.38; P`0.001). A strong positive correlation was found between the subscale`physical appearance' of the PCSC and the Global Self-worth subscale: r 0.73 (P`0.001; see Table 1 ).
In order to ®nd out precisely what contributed to dietary restraint in young children, the different variables were put into two multiple regression analyses, separately for boys and girls, with dietary restraint (DEBQ-R) as the dependent variable. Percentage weight was the ®rst predictor in boys and girls (see Table 2 ). For girls, the r 2 was 0.20 and rose to 0.24 with the variable`physical appearance' as the second variable entered by the regression analysis, and athletic competence was the third and last variable put in the equation (r 2 0.25; multiple r 0.50). For boys, r 2 was 0.11 when percentage weight was put in the equation. Here, athletic competence emerged as the second and last step of the equation (r 2 13; multiple r 0.36). Separate analyses were done to identify the factors associated with restrained eating in normal weight and underweight children. Scores on the selfesteem measures and actual percentage weight for height accounted for only 8% of the variance of the dietary restraint scores in girls and 5% of the dietary restraint scores in boys. In these analyses, weight was the ®rst predictor and athletic competence the second and last predictor.
Discussion
Evidence for the existence of dietary restraint was found again in a large sample of 9 ± 11-y-old European schoolchildren. In this sample, as regards the existence of dietary restraint, 6.5% of the children indicated that they exhibited dietary restraint at least often'. Although dietary restraint was apparent in all subgroups of the children, it was more prevalent in girls than in boys and there was a signi®cant association with the weight status of the child. Two percent of the underweight children, 4% of the normal weight children, 12% of the moderately overweight children and 23% of the obese children showed high dietary restraint (which means a score b 3.5 on a ®ve-point scale).
Hill et al 1 obtained similar results in the UK; 9-yold children indicated`seldom to sometimes' dietary restraint. The desire for thinness was more characteristic for girls than for boys and the heaviest children expressed higher levels of dietary restraint, although high restraint scores were apparent in some children in all weight categories. The gender-speci®c response was also found by Thelen et al 5 and Sands et al.
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A negative correlation was discovered between dietary restraint and various domain-related measures of self-esteem in this age group. The correlation was highest for`physical appearance'. Hill et al 1 and Rolland et al 14 found similar correlations. Furthermore, the ®ndings of Harter 22 on the existence of a strong relationship between body-esteem and global self-esteem were replicated. Thus, if body-esteem is affected negatively in childhood, this will have signi®cant implications for the overall self-esteem of the child, which can be linked to a general vulnerability to psychopathology. 24, 27 Once again it is demonstrated that weight status is an important variable in the study of dietary restraint in childhood (see also Hill et al . New information about the precise contribution of weight status and negative self-esteem to the variance of dietary restraint in children is now available: weight turns out to be the best predictor of dietary restraint in this sample. Thus, discussions about the development of dietary restraint should take into account the weight status of the child.
This trend may be the result of our Western sociocultural environment, which exercises a pressure to be thin. 12 Obviously, even young children are already aware of contemporary messages concerning dieting as a possible way of weight control. However, dieting often leads to repeated cycles of weight loss and regain and may contribute to obesity by increasing the metabolic ef®ciency. 12 Paradoxically, this will lead to even more dietary restraint in those obese subjects that were still motivated to control their weight. Others have shown that dieting is an important risk factor in the development of eating disorders. 2, 10 As obesity in young people is becoming more frequent, dieting is likely to remain a much-debated issue.
It seems therefore that children with weight problems should be taught appropriate weight control techniques, which take into account the typical characteristics of that group. In their critical evaluation of the dietary treatment of obesity, Garner and Wooley 12 recommended interventions that enhance the body image and the self-esteem and changes in lifestyle Although dietary restraint often re¯ects intense restriction of energy intake, more research is needed to explore its exact meaning in identi®ed subgroups of children. In obese children, dietary restraint can be regarded as a necessary re¯ection of a weight control attitude, which is totally different from the pervasive, restrained eating behaviour in anorexia patients. Furthermore, it remains a debatable question why weight loss strategies are effective and successful in some subjects, without causing side effects, and not in others.
Are the overweight children a high-risk group in the development of eating disorders? Longitudinal studies are needed to see how the development of dietary restraint on the one hand and of a negative self-esteem on the other, will interact and in the long run lead to psychopathology in this group of overweight youngsters. At this moment, only a few prospective studies are available, suggesting a negative prognosis for some adolescents. 29 However, a large proportion of the overweight children becomes overweight adults 28 and only a small number of them actually develop an eating disorder. 30 Epstein et al 30 found a relatively small prevalence rate of 4% of obese children seeking treatment for an eating disorder in a long-term followup of children, treated for obesity.
In total, our data indicate high dietary restraint in a substantial proportion of children with at least some overweight ( b 10%). Dietary restraint is related to low self-esteem scores, but weight status is clearly the most signi®cant predictor of dietary restraint.
